1. Extravascular albumin in human tissue was determined by direct immunochemical analysis. Samples of muscle, skin and intestinal tract obtained at surgery were extracted with a solution of 0·9% sodium chloride plus 0·1% desoxycholate and total albumin of the extracts was determined by radial diffusion in agarose plates containing antibody to human albumin. Occluded blood in tissues was estimated from the haemoglobin content of the extracts and the albumin due to blood calculated. This was used to obtain by difference the extravascular albumin content of the tissues. The extravascular albumin content of muscle and skin from seven patients was (mean and range) 3·6 (2·7-6·4) and 8·4 (6·5-12) mg/g, respectively. The albumin content of intestinal tissue (five patients) ranged from 4·3 to 9·0 mg/g (mean 6·3), and of stomach wall (three patients), from 3·5 to 5·4 mg/g (mean 4·4). Total extravascular albumin in humans is estimated to be at least 4 g/kg.
In the previous paper (Katz, Bonorris, Golden & Sellers, 1970) we have estimated by extraction and direct analysis the albumin content of rat tissues. We found that the extravascular albumin content determined directly is much greater than that calculated by isotopic methods, based on the assumption of the multicompartmental model of plasma albumin. It was of interest to determine directly the extravascular albumin content of human tissue. We report here that the extravascular albumin content of muscle and skin in humans is similar to that of rats. Our findings indicate that calculation of the mass of extravascular albumin pool from isotopic analysis is questionable.
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METHODS
Samples of muscle, skin and intestinal tract were obtained when surgical considerations required intervention involving these organs. The samples weighed from 0·5 to 3 g and were obtained 1-3 h after removal. The tissues were homogenized in the cold in a high-speed homogenizer (Virtis Model 45) in 10-20 volumes of 0·9% (w/v) NaCI containing 0·1% sodium desoxycholate. The extracts were centrifuged and kept frozen until analysis. Albumin in the extracts was determined according to Mancini, Carbonara & Heremans (1965) , using an antialbumin antibody purchased from Hyland Laboratories (Los Angeles) and Behring Diagnostics (Woodbury, New York). Haemoglobin content was determined according to Crosby & Furth (1956) .
The occluded blood in the tissue was obtained from the haemoglobin analysis and the haemoglobin content of the patient's blood. From the plasma albumin concentration of this patient, albumin in blood was calculated and subtracted from total albumin to obtain that in extravascular fluid.
RESULTS
In Table 1 the tissue donors are described and in Table 2 the total and extravascular albumin content in muscle and skin is reported. The extravascular albumin of muscle ranged from 2·7 * When unknown, for the calculation of Table 2 , haemoglobin was assumed to be 140 mg and albumin, 40 mg/ml of blood and plasma, respectively.
to 4·1 mg/g and that of skin (with one exception), from 6·5 to 8·9 mg. These values are similar to those found in rats. The number of intestinal samples was more limited, and in some of them there was considerable oozing of fluid. The extravascular albumin ranged from 5·4 to 6·6 mg/g (Table 3) , except for one sample that contained 9 mg/g. We have found with rat intestine that prompt extraction and chilling are essential to prevent proteolysis. There was some delay in 131 1 activity of the tissues and specific activity of plasma albumin, applying corrections for 131 1 due to occluded blood. Their results with skin are similar to ours, but their values for muscle are much lower, less than 1 mg/g. We believe this estimate might be in error.
It appears then that extravascular albumin content of rats, dogs and humans is about the same. The mean extravascular albumin content is probably of the order of 4-5 mg/kg of bloodfree body. Plasma albumin in the human is usually not over 2 g/kg (Schultze & Heremans, 1966) and the EV/V ratio is likely to be in the range of 2-2'5. A similar estimate is obtained from the concentration of albumin in the lymph, if it is assumed that the lymph concentration of albumin is similar to that of the extracellular fluid in the drained tissues. Assuming a plasma value of 4%, an extracellular fluid value of 20% and albumin concentration in the lymph of one half that in plasma, the EVjVratio would be 2·5. It appears thus that at least 70% of total body albumin in humans is extravascular. This compares with a value in the literature of 50-60% based on analysis of the plasma curve (Schultze & Heremans, 1966) .
The calculation of extravascular albumin pool from the slopes and intercepts of the exponential plasma curve after the injection of labelled albumin is based on the assumption of a model in which newly synthesized albumin is delivered solely into the circulation, and circulating albumin exchanges with several extravascular pools. An older method, first introduced by Sterling (1951) , is based on the extrapolation of the plasma curve to the ordinate. The method has been criticized since it assumes equal specific activity of albumin throughout the body at distribution equilibrium and also degradation of albumin throughout the body at equal rates.
In all species for which data are available, the first method yields EV/V ratios considerably smaller than the second one. Thus in dogs, Wetterfors (1965) found by the two procedures EV/V ratios of 1·1 (0·8-1·2) and 1·4 (1,1-1,8) , respectively. In a series of twenty humans, Beeken, Volwiler, Goldsworthy, Garby, Reynolds, Stogsdill & Stemler (1962) obtained a ratio of 1·3 (0'9-1'7) by the first method and 1·8 (1·2-2·8) by the second method. In normal rats, extrapolation yields a ratio of 3, a value in reasonable agreement with our direct analysis. We believe that under normal conditions the extrapolation method, in spite of its shortcomings, gives a more realistic estimate of the EV/V ratio than calculations based on multicompartmental analysis.
According to the multicompartmental model, the final ratio of extravascular to vascular albumin depends mainly on the relative rates of exchange and replacement. Only in small animals where catabolic rates are relatively high (Wetterfors, 1965) , should significant differences in specific activity be apparent. The difference would be significant in rats and rabbits (terminal half-lives of the plasma curve, 2·5 and 4 days, respectively), but in dogs (half-life 8 days) the calculated ratio would be only about 1'1, and it should not appreciably differ from 1·0 in humans. Thus the major objection to the extrapolation method does not apply to humans.
The discrepancies between our estimates of extravascular albumin in humans and those calculated from multicompartmental analysis are highly significant, but are much less pronounced than in the rat. It is to be expected that the disagreement would be most pronounced in species with a high rate of turnover. Thus, in rats the error in estimation of extravascular albumin mass by the multicompartmental model is 200-300% and it may approach 800% in severe nephrosis. In humans the turnover of albumin is of the order of 15-20 days, as compared to 2-3 days in the rat, and in humans the underestimation of the extravascular albumin mass by assuming the multicompartmental model may be by 20-40%.
We have shown that the multicompartmental model does not correctly represent plasma albumin metabolism in the rat. It is likely that the essentials of plasma protein metabolism are similar in all mammals, and the conventional model is not a good representation of albumin metabolism. Our results lead to the conclusion that total extravascular albumin and the distribution among pools determined from the plasma curve and the calculated exchange rates, have little or no physiological meaning. This is a far-reaching conclusion and more work is needed to confirm or refute it. Experiments to sample and directly determine extravascular protein in tissues are in order.
